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ABSTRACT: 

PURPOSE: To highly precisely detect the residual quantity of a developer within 
each developing vessel of a plurality of developing vessels having nonmagnetic 
toners. 

CONSTITUTION: A first stick antenna conductor 48 is laid near the bottom part 
within a developing vessel body 41, a second stick antenna conductor 49 is laid 
opposite to the first antenna conductor 48, and a developing bias voltage in 
which DC voltage and AC voltage from a high voltage power source are superposed 
to each other is applied also to the first antenna conductor 48. The 
dielectric voltage changed according to the electrostatic capacity between the 
antenna conductors 48 and 49 is taken from the second antenna conductor 49, 
rectified and amplified in the detecting part of a developer residual quantity 
detecting circuit, and converted into a DC voltage output. This DC voltage 
output is compared with a standard voltage corresponding to a predetermined 
standard developer quantity level in a control part, and when the DC voltage 
output is lower than the standard voltage, the residual quantity of the 
developer is judged less, and an alarm is displayed in a display part. 
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1 

[»*a2] M&&m»mzmia2tLzm»rt'<7x 

mtiw-Mzmmi^ mu&mmnvmmomm: 
w-jrrs z. t ^wsLht^mim 1 ommsb. 
[IWfcS3] a«mrx^#S:tttSiJjHfrS^& 

&m^*mmztft-rzm#<D-jiizQimLTm 
cmmi* ^ftaoaftettii-r s c t t-r 

imiommtzmw] 

[0 0 0 1] 

s#a&£©«^«. yu>^^©@i«^siefcH 

[0 0 0 2] 

[i3£*©a«3 S«» n^t^-*, 7r^->5U. c 
AD3s©fim«£0SS*§!eH©:/'J >9 1 LT, 
*^ J f>»SE»*iC©H«»fi!cSS*^<fffflSnT 
**S*#s*©:/U>*fciJVvrtt. fit* 
iflf-A. LED, LCD3ffc«fc9#«g« 

fift#£LT©&##F^i>±£»#£2K ^nss« 

[0 0 0 3] L#Lfc#&. ^7BEMWJ:Q9Ml 

ts:D*afif«©a»p^stift-5^©afi^5, mx. 
5fi-c^ssnfco> cADic«fcoffl*sn&affi©— 

[0 0 0 4] £©,fc5fc#fiffi®£i?m:-r5«?^S( 

*sc©H«^^s@©-«*08t^-r. 

f^a 1 2 1 *t«ffl^n. zwmm f^a i 

©£9 F5A 1 2 6 &NMl,THK&Bl2rfflfi:iaC£fT 
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2 

A 1 2 1 £>ffi£©ffitt£:fif«3l*£#»3gl 2 2, 

?/ i; B Kffl F:*— *^n^tl^ttlLfcS«gg 1 2 4 A. 
124B, 12 4C, 1 2 4D, SiftttF^Al 2 1± 

©ss F-+-- snus-r^ »j — 1 2 5 at-en^nea 

[0 0 0 5] ST, ftmffil 2 2fc«fcoT&7B£F7A 

mz&r>i&u<D t mz.ttw>9<Dm»®mz&*3» 

fciSffcBft 1 2 3*tfrftton> SftfcF^A 1 2 1 ±.\z 

v*r>*©s&i©»«)W§a£Sfts. n©##tt 

-7-tf>*££81 2 4Afcit>TS«3n. B**H5 
Al 2 l±fcvB>*M©*l©F:J— ftW^n 
£. «g¥F^A 1 2 6 t:ifcM£?#P#&8£ftT 

43 ?h «^WIC«^TC9ttWil 2 8\zbi—tR 

#ffitt©fc^fflte*ifr6irr5;r£fc£oT, ±Ei9te 
&F5ai 2 1 ±©-?-tf f n-ttte^ p \zm& 

20 ■?•©&, F^A 1 2 1 tt* >J — 1 2 5 

ic±t)T8sn7-e>?ht- *i!S3ti, &©&© 

[0 0 0 6] Jfcfc, flSiaS^F^A 1 2 1 

%i 2 2fr£->T-mizmnztu 2£g©, 

7>©iS«^fBfc&^&iiift»fti 2 3*tfrfefcn. 
J83fc#F5A 1 2 l±fc'>r>ffl^2©#«*S^3n 
3. COitU>'7>aMl 2 4BI:±oTS 

«sn. ^TtfrF^Al 2 l±t->7>C©^2©F^- 
-«^riE$n-5. Vif>^S«Sl 2 4Afc£E 

30 «»m *BlaT?^-r«fc5fc^o^T*fciijKU 
«V>T>'7>j5l«381 2 4B*tffi©5t«8£*K:fcBlb 

^c^sftUTas^F^Ai 2 lfc^-rsfiBfce 
Bti-jTSftsn^. z\<»i/7 >v-r-m*. mz& 

fe¥ F 5 A 1 2 6 t«^^n&«s¥»P lC«tae^3tl 
■£©&, S3tfrF9Al 2 lttfj— ^-1 2 5fcJ: 

40 [0 0 0 7] H&ltLT, -fxn— , ^7*y^fflI3. 
®4©«-»<li^3tfr F^A 1 2 l±lC)B5*t^3tU 

^n-?n*w xa-Rt;^7 ? 124c, 12 
4 d tc«to T«^s«sn, ^«p fcftte^snfc 

F^ — <$<!: fig-Si*-;* tlTv'TX ^?y^CD3fiB. 

P±1C 4fe© h-f— «*ta^ofcttffiT«^Sn-5 C t 

[0 0 0 8] S'TX -fXD-, ~?=yyt!<» 

4fi© F^— «^«fee¥Snfce¥«PttH^U&^ 
5» ^BI«I«»C ioTlK^ F5A 1 2 1 ^6^«SnT^« 
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3 

® 1 2 7 Kwaisn. zz?m%tt±o hi--m&%.m 

[0 0 0 9] t£3T, ±IB*7-««ffitLT, 

h 6 c^Ks-frr*©^:/^*® 

ftft\ t 7&tmki< J tt. z. ©W. A!i©SiffcSgttgtfft*F 
iifc©5i«£fTfc5££l;:Hu ffl©«fft28££at#F7 

Z. ©«&«£^£# F 9 A«C;* 5 KgAS-ST-E-CMB 
[0 0 10] d©±5fc4^©g«$£#ft£li:Sffl« 

tt#F9A£8«Lfcn©-e, ^ftftMfcfBfc&SSiSiS 
s. 8e©ffiaftK^3xh^>*t0n5#©fij^*» 

^©±. a»^©*fe^&3fc#F^A^©?8&S 
©£«©«*> L 3 £#iirr SMB. *%#F 

gBflJ©^*©* - h U V 3?0— MSB 9 
•To 

[0 0 11] £©#9-#-hU i/S?l Ott. SftfcF 
mm&2* ^fID-l«4 0a, ^7>m» 
S84 0b. ■7if>^a«S4 0c, ^79i'aM4 0 

otfeo. *-hUys>i o<6^e*^cs»i/&t^ 

[0 0 12] 631*884 0 a~4 0 d F 7"- 

4 It, S^H7Alfc#«ttttSBT?^U 
AKBSUTSft-rs F7— £®57fc#F7A 1 ©A'vft 
J&rSS«X'J-^4 2t. mi&X*)-1 4 2 iZ bi- 
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4 

-*R*rr*R*n-94 3fc. £§8##4 11*3© 
-*R*n-9 4 3©#'M£»i3-B:S£0gS#4 4 t, 

a«x u -74 2 ±© ft-- oMft«irr«»tt^i/ 

- F 4 5 ««X 'J -74 2 ££8S*fc 4 1 MOISra 

ft— s^rt s««g©sitfex >j -7 

* H ^A 1 Hffj&snfcMRRlc h?— jWR 

10 [0 0 13] 

«e*©*fi» ®\zm&<Dm»Wf$8iW~?\mi£bi—i)* 

tf&gtfcrh 09l:^l/fci*D-74 3^nKffi 

[0 0 14] tt51?, ±|Bt¥3fe«si©J;5fc7D-feX* 

WfcttBffc©fiadE**T?£fc < ft o x b * 3. 
[0 0 15] cttttrao*fiH{MWHMrc&v>T<b 

•^-huy^fissftrv^v^ica. rn^- am 

[0 0 16] fl£*0#6H«^J«Sllfc±<ffl 
[0 0 17] 01 OHttSld^h^— fcJBWWMSS 

gg©-«!£^b. a«/^7x^suo^n-5S«S9fi 

7>Ti-m&4 7 *8i»tTS«iXU-74 2 £-#©£ 

«tu 7>7 L 7"«*4 7*<a^®m«frsn>x> 

5» f-ShT— TO»CJ:r3T«tr*C:fcK*t^»Th^ 
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5 

&ffimi£&nm.vtcm»/w 7x«E*a«x y -74 

2(CRUDU d©A'-f T^tlflEfcioTh^— TS^b 

TS#£fc*mE£tttfcbTSif&8§l*l© h*- ©8fi* 

2fctt«54 8*trt^SnT^-5. £&. 7>7^g# 
4 7t±gffiR£;frLT8Jft£n-5. Bf. 4 9KEg«X 

[0 0 18] ±1201 0 fc^LfcS«M8tfi&»#g:£ 
ISM LfcB 9 ©* ^-B«^«SS©#S«Slfc®ffl b 
tz®£\Z\m 1 lfc^-r«k3;&:#Wc£&£. 
«Stt>ra«©«)«tft-5©^ HllJC»-?-©lO© 

s«as©*s^*«4 otbTH^-rs. -a. r>x 

tommm 1 2 ior-*- *3 cartsnrfco, w&t, y 
-74 2 tT>x^-«*4 7 ra©#«$Mstt»-r«fc 

7X*tjg5EESiK5 0A^S«XU-^4 2lcRIiDSn& 
££fc7>^##4 7#S#StlSS*lfc»ffi^ (« 
ED tt^«M«a«MB@Kffl«fflfiE5 1 fcfc^TSESii, 

[0 0 19] bs&>Ufc**S, #«H£I> 

■)-- zm»ziJ7-m&mfSimw<!>m»®4 0 a~4 0 
d -era h±-*s«x y -74 2 t«i&ix*o^sff 

J45fc»©^*n-74 3*t^ST?a&5*^> 7>x^- 
«#4 7©fi^fi[gtt*©-ftlS&nTl/*'5. 
*k !S8<l©Si«&4 0a~4 0d£gy£#F5Al© 
^HCE@bfc*7-*-hyyi?l 0©»&lrtt. # 

f. HI 1 »£;K-r«fc 5 C7 >^HWM 7 ££{feX y - 

^4 2<Dftm\z&w?z>thi—<omn\z±z<&w 

U h^— 2^©$£«J&*iT€?-ft;: 
Bffc : F&£9iUTUS^fc9. Sffcxy-:/4 2, ^"W 
-H4 5. &fcO-54 3X.Zt7>ri-m#4 7"CH* 

[0 0 2 0] tot, #389!©@Mrau *J>fc<£t>«S 

t ms*mznisi*i&\zmifciEtiitij- b y » 
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[0 0 2 1] 

«, «&©?i#8s*tit*.. KS^ci^r^wic^ 

io ©#fft. tK«#nic#«Er<&««if(Dsizj:t>TXft 

s^fr©-*fc-f >tf-y>x«fflffl©m^<&fiijirr-5 

[0 0 2 2] *9M©HltIiMKE*V>Ttt. t&eas 
a? [0 0 2 3] Sfc, *5!W©ffi©*iS38#lC*ViTtt, 

wc^a«srt©s«si©««B. mettfrrstt*© 

tflffl©ffi^£Biarr-5ctK:±oT, tHwsns. 

[0 0 24] 

[%km £tT. *&w<?>mmw\z-z>»Tmtt®m&& 
s©-*ii«©a«s**-rstKST» o . ±sh 9 t 

-h>Jy5?l 0fi©&^lig4 0a~4 0d{C*56^S 

(SS#-r«©T, -e©los^fia|4 0 tbTH^T 
5. fl£t>T. HI 1 t»irrst)©fcttra-«F^*t#3 

[0 0 2 5] j»aUfcJ:5C, ««Xy-?4 2IC»(6) 
■rs®iEaftSlcSS^a£E^3l0Wrfc*©#«©7> 

■^^•^fr^ss-rseitttBStTa&s©-^ 

tt, h^— ^S^affl©«E£Hiinrr*»tt©^i©7 

>5^^Sft:4 8 ft. Slft3g4 0 ©$S*ft:4 1 rt©&88 
ffi»fc. S«x y 4 2 iffit bT7jc¥^l6l»c:3B^ 

40 u z\<Dmi<D7>7--fm#4 8<D±.mzffi&ommz 

«V»T¥fffc» »2l«ES5tDm-r&«)©»«©m2© 
7>7-^«»4 9«XRU Ctl&JB 1X1X^2 ©7> 
x^^M©#«$S*ttabTS«8S4 0rt©h±- 
©Sa*«»-r<5J;5fc«JSL.fct>©t?ftS. Sfc. * 
*SS«Tf tt±IE® 1 ©7 >7")-mt4 8 *s«x y 

4 2 &«ftttfi:ttKu s«xy-^4 2 irBiun^ns 

simffifta&t&mffi) ^ 1 ©7>x^-^4 8 \zn 
®\zmta2tiz>£5\zmi$.2nT^Zo sec, ®ir 

5» «m 2 ©7 4 8 4 9 ©iB^ttBtt. SB 1 
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Tkxm 2 ©7 >Ti-m#tm«iz u -74 2 w©»«g 
ic £«x»j-:/4 2*>ST2*£ttfBnfc(iefcu 

SfftX'J-74 2©£«£J&££ttfcl^<fc5K:bTH 
5. 

[0 0 2 6] ff£2©7>:r*-3gft4 9t;:8ig£ft 

x u -74 2 tPPinsns tH^rir, |g 1 ©T>^^-« 

* 4 8 \z t> z. <Dm»m Tzmmmimzn. m 1 0 7 

>x:H£ft 4 8 iSS 2 ©7 >^gft 4 9 W©8M££S 

c&c-rxfl:-*-««E (ip-fe, j:n^7>T-^«#:m© 
sssns. ci©S2©7>7 i ^»ft4 9^e,#^n-5« 

ftlft*Dft^ (*EE) »3!»aJ3£fttt*n!l%<D&ffl&5 1 

c ©acsgmffaiA^wffligs 5 2 {c^^T^fe^fefcSJp 

ffi;M*gip«EE.fc Dfi<^ofct# lc:fJfft8J©8»a*<J> 

&<ato& (««^**5&£as<&o&) twifu 

655 3T§F©g75-r-5t>©T<&5. 
[0027] H ©<fc 5 fc, SI&X U -7 

tfcBUffilfc h^-S*ttfflffl©«JEE*BI»-r5#ffl©^ 

S§$«E£]SDHrr.fc5K:«j£L&©T, *ffl©«JEJ¥ 

un^fts.^7 >^:?-3ift©ESftBa^fc d a mzmsi 
h^— ©86nt*€r<ss-r-5«t5fefig&jiitt 

StWTtS. fcT, M— £3i«XU-:/4 2'v 
[0 0 2 8] ±IBSIJgWTtt, £Si«28l*i{C-2*©#ft 

*B2isufc^ s«s©«<«±aw*«itiffigfc-^© 

© h^-- ©^tt2^7C©^©*L*^ffl'r^a:^© 

[0029] m3\t^mm<om2(ommm^-rh<D 

"C. Sfilftffiffl©«JE^llPTS*ffl©4-0©^ 
107>ft^6 0. 6 1. 6 2. 6 3£Si»8g4 0 

to<D±mz*^faizmfeofm&&^T¥fT\z&m 

L. &7>5^i»ft6 0~6 3£^ft^n#£&-r<fc3 
C4^©B2 07>7 L ^ft6 4, 6 5. 6 6. 6 7S 

««884 Ort0TfiSfc. HD<*¥#fflfcar£©Mlg£ 

b^tjrtke^u ::n&SBistfiS2©-en-€ ! n4 

o©7 >x*i»ftfc <fcoT4 ^©3 
«fc 5 %>©•?&•&. UA^UT, 04 5 

fc. 3§l©7>x?-Sft6 0~6 3«a«XU-^4 2 
i*»fc8&ttU ilSJE«ilg5 0!<i^S«X'J-^4 2JC 
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8 

S«A'-f 7X^81JDSnfct^lC^ICS 1 ©S-7>^ 
% Z<DJR»/U 7Xtf «««Hlffl©mffi 
tUTB«jnSn-5«k3CU Sg2©£7>x:HI 

ft 6 4 ~ 6 7 n-f-n^nsj^ ttttaffl 5 1 tzmmstu 

S2©^7>x^fttH^SnfcSfi«»ffl©«ES 
[0 0 3 0] ^©ct^fc. 4 o©n >^>-y-$sftfr{cffi 

3^co»tt LT^wrs £ t*tr€rs 

•5. «0ttil/fc4^©aS«^«ES»3Cffl* 
£fc>-&Tfti. m$&i&zz:t\z£oT* «kDHfIEttfc 

»2©7>x:MS*ft6 0~6 3fttf6 4~6 7W©#« 

2W©#«£B«fcDfc*#<fc£<fc5fcft«K:. Pi7> 
x^ft*E^-rs^t(4«*T§gtfe^. ft*, h 

1 Rrf H 2 t^jTTS fe©lCttl^-^Sft bT*©itt 

a? [0031] gs «*%w©m 3 O^dKM^r fc© 

/fl©S& 1 ©7>x:H£ft 6 8XtfiSS<ft»ffl©il««E 

*fi o wrss 2 ©7 >j~)-m& 6 9 s-en-enstt^ 

j«bTS«S4 O©±Tffi©^flJfcESb&t>0t?& 

rne.«tt©7>x^-3ift6 8. 6 9«««srttr 

ffi#4 4 tSfttbT^ffl*t#«TSStlA^O. *n 
S«S^lcESLT^-5. r©«^. 7>^^«ft 
6 8. 6 9 £l/r, «^.ti7^ = r:^A^«S^fi!l* 
3» ffifcil»Ufcfe©^MfflbT ! b«fcl'^ L^UT, BI6 
(CST<fc 5 fc. ® 1 ©7 >7~rmfr 6 8 ttS«X U -ZT 

4 2 t&mizmmis. m&wm 50^ &s«x u -^4 

2 \zm»/u T7.a>WM2nz.t2\zmi%\z?& 1 ©7> 

x^-«ftic t> H©S«AW 7X*« h^-«*ttfflffl©« 
EtLT8UnStl«<i:3tcU $g2©7>x^ag 
ft 6 9tt«tilSK5 1 fcSiK^n. %2<D7>7-irmmz 

&mt<ftrc®mimm<Dm]£&±mm 1 ©hj&^^^« 

[0 0 3 2] C©«t3fc««©-»©7>x^ft6 
40 8. 6 9SES-T-5t. 3 >^>lJ-£#Ij£-r-5SSMa 

3^7c©»#tuT»ai-r5ii:^-e€?. seoT. s« 

^ 1 2 C97>fti|# 6 8 Rtf 6 9 H©#S§S 

m»tfai2©7>x:Hjjftt««xu-74 2ra 

^ft&E^-rs^tttSdT^Bt^-s. sir 
tm 2 tMm-%*>o\z\m-n^&tthT*:<Dwm* 

50 [0033] ±m&mmm-v\m&titmm<Dmmiis 
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5 0 £ttgijfifci&tt. £©ffir^5S£8g7 O^gSt**] 
ffl©£S£fl^£, 01©^1©7>^*^4 8, 03 
<Dmi<D4-D<D7> : ri-m&6 0~6 3, j£»05©m 

9. 6 4~6 7, mtG9K®m2tiz>m&*±.mvit 

[0034] £©±5 fc!gm@©l«B ©<^lf2£« 70S: 
Kt*T£ftrW TXtttSiJfflfc^ 1 ©T>?^-¥#:tRJ 

g&ISKSStfc*^- H £^S£LT&8«8©Si£ai© 
2KVg&ffl&ffT?fc£©t?, y-f^jst^s. 

#s«i^icgij<a©ffl^i6*ag*^i&$-a-Tig 

■3T^5©T?y'fXiStttft^&^. *©±> Si&XU 

ffl<k5&«£fcKmffi»^6T-rsa*, ±|2©±3lc 
9J<@©#^^SSffifflbT^«©«^I*fffe^«. £ 

^ufc-^«E^Bian?€s©-c, ^msaf!&tfiTL)te 

[0 0 3 5] fc*, ±E&*JiW«*5BlS©»^SW^ 

carr, i2>sjcjsi;Ta>*©3E^ai«BS^pi«8T» 

7U>*£©£feBffe^j£8Bfcfc#89!tt2i 

[0 0 3 6] 

zmmom 1 ewwestt. £©$#K#LT¥mcsg 

2©3Jfc£EISSU ^©m2©S^^63g^Sft(C« 

\z.ft UT %m 1 2itf£ 2 ©^©E^&E^ft »3 Sffi 
fc»RTS. 3i««©^nK:*#<SJgrs<fc5&&B 

nit. v& *>m»m<Dn&ziEmziktii? a n 



&&#\z&fe\zma-rzztff-vz. EB«^**i;fc 
d» ©8&n#?&o;fcD-r5±5£;i£#fcv\> * 

•5*^, g@©/J^fl:. nxh©ffii£, ffi?«ft©|Sl±#? 
[01] *W%\z&zmWtfS8m<Dmi<>>%Mm\z& 

Jtss«s©«B)c*^-r«iiS0-r$s. 

10 [02] 01©^l©HJS«K:*i^Tffiffl$n&S«SI 

[03] *38?9IC«fc5B^^gS©SS2©^;SgCa|»;;i5 
tt*g®S©«j££*T«ll&0T$>5. 
[04] 03©m2©|£5S^K:*WTffiffl5nfcS^ 

[05] *8Wfc«fc£®«^ge©S&3©*ifi0!|{;:i5 

^ss«s©***^-r«»S0T»s. 
[06] B5©m3©sag«uci5HTffifflanfca«si 

20 [07] *^KU:SH^J«SB©S4©*J6«ic^ 

[08] ^©m^Jttr5$©#fiH«^J*8B©-0l 
£*T8»&0-e<&.5. 

[093 S^«*it:©*9-PI«^SBffl©fi£*© 

* h u y ^<o-m^tmm-v$>i>. 

[010] ^©S&fflSft^^K£fli;L&g«Sg© 
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